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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for synthesizing an oligonucleotide 
in high yield without requiring protection of a base part in a phosphoramidite method. 
SOLUTION: The method for synthesizing the oligonucleotide uses 
1-hydroxybenzotriazole as a reaction promoter in the synthesis of the oligonucleotide 
by the phosphoramidite method. 
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[Claim(s)] 
[Claim 1] 

The synthesis method of the oligonucleo4:ide characterized by using 1 -hydroxy 
benzotriazol as a reaction accelerator in composition of the oligonucleotide by the 
phosphoro friend DAIDO method. 
[Claim 2] 

The synthesis method according to claim 1 which does not protect the base of a 
nucleoside and/or a nucleotide. i 
[Claim 3] 1 

The synthesis method according to claim 1 or 2 whose oligonucleotide is DNA. 



[Claim 4] 



The oligonucleotide composition reactior 
benzotriazol. 


1 accelerator which consists of 1 -hydroxy 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the reaction accelerator used for the synthesis method of an 
oligonucleotide, and this. Furthermore, it is related with the reaction accelerator used 
for the approach and this which compound an oligonucleotide with high yield in detail, 
without protecting the base section. 
[0002] 

[Description of the Prior Art] 

as the synthesis method of oligonucleotides, such as DNA, — current phosphoro 
friend DAIDO — law is used well, this phosphoro friend DAIDO — although law 
performs the reaction which adds the nucleotide one by one using the phosphorous 
acid amide of a nucleotide, it needs to protect the base part of each nucleotide used 
for a reaction using a suitable protective group. 

However, by removing these protective groups after protection and the reaction of 

these bases, actuation becomes complicated and causes a yield fall. 

[0003] 

As a reaction which does not need protection of a base, the approach (nonpatent 
literature 1 reference) of using chlorination pyridinium as an accelerator, and the 
approach using imidazolinium triflate (IMT) are learned (nonpatent literature 2 
reference). 

However, by this approach, N-phosphorylation occurred as side reaction and there 

was a problem that the process which decomposes this was required. 

[0004] 

[Nonpatent literature 1] 

GURYAZUNOFU (Gryaznov. S.M.) and RECHINGA (Letsinger, R.L.) work, "a journal 
OBU American chemical society (J. Am.Chem.Soc) (U.S.), 1991, 113 volumes, 
p.5876-5877 
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[Nonpatent literature 2] 

Hayakawa (Hayakawa, Y) and the Kataoka (Kataoka. M) work, "a journal OBU 
American chemical society (J. Am.Chem.Soc) (U.S.). 1998, 120 volumes, 
p.1 2395-1 2401 
[0005] 

[Problem(s) to be Solved by the Invention] 

This invention makes it a technical problem to ofFer the synthetic approach of an 
oligonucleotide with high yield which does not need protection of a base part. 
[0006] 

[Means for Solving the Problem] 

this invention persons came to complete a header and this invention for the 
above-mentioned technical problem being solvable by using a specific reaction 
accelerator, as a result of inquiring wholeheartedly that the above-mentioned 
technical problem should be solved. 

namely, this invention — phosphoro friend DAIDO — in composition of the 
oligonucleotide by law. it is related with the synthesis method of the oligonucleotide 
characterized by using 1 -hydroxy benzotriazol as a reaction accelerator. 
Moreover, this invention relates to the above-mentioned synthesis method which 
does not protect the base of a nucleoside and/or a nucleotide. 
Moreover, this invention relates to the oligonucleotide composition reaction 
accelerator which consists of 1 -hydroxy benzotriazol. 
[0007] 

[Embodiment of the Invention] 

Coupling is carried out and 3' of the 2nd agent is made to connect with 5' of the 1st 
agent by the phosphodiester bond in the system of reaction of the liquid phase or solid 
phase in the approach of this invention by making the nucleoside of the 1 st agent, the 
nucleoside of the 2nd agent (expanding agent), and/or a nucleotide react under 
existence of 1 -hydroxy benzotriazol. Next, after removing the protective group like 5' 
of the nucleoside of the 2nd agent, coupling of the following nucleoside is carried out 
according to the same process as ****. Thus, sequential expanding of the 
oligonucleotide chain can be carried out. 
[0008] 

If a nucleoside frame is used and carried out to this invention, although there is 
especially no limit For example, an adenosine, a guanosine, a cytidine, a uridine, inosine, 
Ribonucleosides, such as xanthosine, a 2'-deoxyadenosine. 2 '- deoxyguanosine, 
thymidine, and 2 -deoxyinosine, 2'2, such as - deoxy xanthosine/-deoxyribonucleoside. 
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A 2'-0-methyl adenosine, a 2 ~0-methyl guanosine and 2 -O-methyl cytidine, A 
2 -0-methyl uridine. 2 '-0-methyl inosine and 2 -0-methyl xanthosine, A 2 
'-0-methoxy ethyl adenosine and 2'-0-methoxy ethyl guanosine, A 2 -O-methoxy 
ethyl cytidine, 2 -O-methoxy ethyl uridine and 2'-0-methoxy ethyl inosine, 2'2. such 
as -O-methoxy ethyl xanthosine/-0-methoxy alkyi ribonucleoside, etc. can be 
mentioned. Deoxyribonucleoside is mentioned as a desirable nucleoside frame. That is, 
this invention can be preferably used as a synthesis method of DNA. 
[0009] 

These nucleoside frames are united with the purpose of a reaction, at least in 3', 
suitably, it is protected or activated and at least 5' is used. 

That is, when using as the 1st agent in a liquid phase reaction, for example, when 
turning O-tert-butyldimethylsilyl (OtBDMS) and using at least 3' as the 1st agent in 
solid phase reaction, it carries out combining at least 3' with O-solid support etc. 
moreover, the liquid phase and solid phase — also in which reaction, when using as 
the 2nd agent (expanding agent), at least 3' is formed into O-phosphoramidide — it 
dimethoxytrityKDMTr )-turns and at least 5' is used. 
[0010] 

Although it is 1 -hydroxy benzotriazol (HOBt) and is the thing of the following 

structures, if the reaction accelerator used for this invention is range which does not 

bar the effectiveness of this invention, even if it has the substituent, it will not 

interfere. 

[0011] 

[Formula 1] 




1 



OH 



[0012] 

The synthesis method of this invention can be used for both a liquid phase reaction 
and solid phase reaction. 

the case where it uses for a liquid phase reaction — the 1 st agent, generally the 2nd 



5 



agent (expanding agent) is desirable 0.5-1 OEq to 1Eq, 1-5Eq 1-2Eq 1.1-1,3Eq is used 
still more preferably more preferably, generally HOBt is desirable 0.5-5Eq, and 1-3Eq 
1 .5-2.8Eq 2-2.5Eq is used still more preferably more preferably. Moreover, although 
there will be especially no limitation as a reaction solvent if usually used, acrylonitrile 
etc. can be mentioned, for example. Moreover, it can consider as phospho triester by 
oxidizing with iodine etc. after an expanding reaction. 
[0013] 

the case where it uses for solid phase reaction — the 1 st agent — 1 Eq — receiving 
— the 2nd agent (expanding agent) — general — 0.5-30Eq — desirable — 2-20Eq — 
more — desirable — 5-15 — generally as for 8-1 2Eq and HOBt. 5-35Eq 10-30Eq 
15-25Eq is used still more preferably more preferably preferably 0.5-40Eq still more 
preferably. 
[0014] 

Moreover, at the expanding reaction of solid phase reaction, the process of washing 
by oxidization by washing by coupling under washing by the detritylation by a 
trichloroacetic acid etc. dichloromethane, an acetonitrile, etc. and HOBt existence, an 
acetonitrile. etc.. iodine, etc.. a pyridine, etc. is performed. In order to gather reaction 
yield here, it is desirable multiple times and to perform the process of coupling and 
subsequent washing twice preferably. 
[0015] 

Although the approach of this invention can compound an oligonucleotide, without 
needing a protective group for the base section, introducing a protective group into 
the base section and using this approach is also included in the range of this invention. 
[0016] 
[Example] 

Hereafter, although an example explains this invention further, these examples do not 

limit this invention. 

[0017] 

It is because <example 1> N-protecting [ no ]. Liquid phase composition of the d 
[TpA] derivative 4 

As shown in drawing 1 , azeotropy was repeated by the desiccation pyridine (x3). 
desiccation toluene (x3), and desiccation CH2CCI2 (x3), mixture of the thymidine 3 
-O-phosphoro friend DAIDO derivative 1 (267mg. 0.36mmol) and 3 -O 
(tert-butyldimethylsilyl) deoxyadenosine 2 (mg [ 109 ], 0.3mmol) was used as the 
anhydride, and it dissolved in desiccation CH3CN (5mL). HOBt (97mg, 0.72mmol) was 
added into this mixture. It agitated for 5 minutes at the room temperature, and 1 M 
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solution of 12 (pyridine-water, 9:1, v/v. 3mL) was added into mixture. Mixture was 
divided into CHCI3 (50mL) and 205%Na2S3 water solution (30mL) after agitating for 2 
minutes at a room temperature. Organic phases were collected, and 20Na2S3 water 
solution (30mL) washed twice 5%, and it filtered, dried by Na2S04. and was made to 
evaporate under reduced pressure. With the silica gel column (lOgX the 
chromatograph of the residue was carried out by 1% pyridine content CHCIS-MeOH 
(100:0-97:3. v/v) 1% pyridine content hexane-CHCI3 (50:50-0:100, v/v) and after that, 
and the fractionation containing a derivative 4 was obtained. 
In order to remove trace of the last of a pyridine, collect fractionation, made it 
evaporate under reduced pressure, it was made to boil 3 times by toluene and CH2CI2 
finally, respectively, and the derivative 4 was obtained (280mg. 91%). By 31PNMR(s) 
and HPLC. it checked that the by-product of N-phosphorylation was not generating. 
1 H NMR(CDCI3) delta ~ 0.1 1 (s. 6H) and 0.90 (s. 6H) ~ 1 .40 (s, 3H). 2.30-2.95 (m. 6HX 
3.28-3.47 (m. 2H). 3.76 (s. 6H) and 4.01 - 4.30 (m. 6H) and 4.73 (d. 1 H. J= 2.4H2) — 5.1 1 
(s. 1H) and 6.33- 6.52 (m. 4H) and 6.80 (dd. 4H. J= 3.0Hz, J= 9.0Hz) — 7.23- 7.33 (m. 
9H) and 8.02 (d. 1H. J= 2.7Hz) ~ 8.36 :31PNMR (d. 1H. J= 4.59Hz) delta-2.19. 
-1.84:carbon magnetic resonance (CDCI3) delta-4.7. -4.5. 11.7, 11.8. 17.9. 19.1, 19.4. 
19.5, 19.6. 25.7. 39.8. 39.9, 55.2, 62.0, 62.1. 62.3, 63.1. 71.5. 71.7. 77.2, 79.1. 79.4. 
(CDCI3) 83.8, 83.9. 84.2. 84.4. 85.1. 86.9. 87.0. 111.4. 111.5. 113.2. 115.9, 116.2. 119.4. 
119.6. 125.1, 127.0. 127.8. 128.0, 128.9, 129.9. 134.9. 139.3. 139.5. 143.8. 143.9. 148.9. 
151.1. 151.3, 152.6. 155.7. 158.5, 164.5. calculated-value; 1025.3994 of 164.7:MS m/z 
M+H, measured value; 1025.3987. 
[0018] 

It is because <example 2> N-protecting [ no ]. Liquid phase composition of the d 
[TpC] derivative 5 

As similarly shown in drawing 1 , azeotropy was repeated by the desiccation pyridine 
(x3). desiccation toluene (x3). and desiccation CH2CI2 (x3). mixture of the thymidine 3 
-0-phosphoro friend DAIDO derivative 1 (300mg. 0.403mmol) and 3-0 
(tert-butyldimethylsilyl) deoxycytidine 3 (mg [ 116]. 0.336mmol) was used as the 
anhydride, and it dissolved in desiccation CH3CN (5mL). HOBt (108mg, 0.8mmoi) was 
added into this mixture. It agitated for 5 minutes at the room temperature, and 1 M 
solution of 12 (pyridine-water. 9:1, v/v, 3mL) was added into mixture. Mixture was 
divided into CHCI3 (50mL) and 205%Na2S3 water solution (30mL) after agitating for 2 
minutes at a room temperature. Organic phases were collected. 20Na2S3 water 
solution (30mL) washed twice 5%. and it dried and filtered by Na2S04. and was made 
to evaporate under reduced pressure. With the silica gel column (lOg). the 
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chromatograph of the residue was carried out by 1% pyridine content CHCI3-MeOH 
(100:0-97:3, v/v) 1% pyridine content hexane-CHCIS (50:50-0:100, v/v) and after that, 
and the fractionation containing a derivative 5 was obtained. In order to remove trace 
of the last of a pyridine, collect fractionation, made it evaporate under reduced 
pressure, it was made to boil 3 times by toluene and CH2CI2 finally, respectively, and 
the derivative 5 was obtained (309mg, 92%). By 31PNMR(s) and HPLC. it checked that 
the by-product of N-phosphorylation was not generating. 

1H NMR(CDCI3) delta- 0.1 1 (s, 6H) and 0.86 (s, 9H) — 1.29 (s. 3H) and 2.1 1- 2.71 (m, 
6H) and 3.33 (d, 1H. J= 8.6Hz) — 3.45 (d. 1H, J= 9.7Hz), 3.67 (s, 6H), 3.92 (s, 1H), 
4.13-4.23 (m. 5H). 5.10-5.22 (m. 1H). 5.92 (dd, 1H, J= 7.1Hz. J= 17.6Hz) 6.15 (m. 1H). 
6.36 (dd, 1H. J= 5.1Hz, J= 8.9Hz) 6.77 (d, 4H. J= 8.9Hz). 7.23- 7.33 (m, 9H) and 7.47 (s. 
1H) — 7.61 ; (dd. 1H, J= 4.3Hz, J= 7.3Hz) 31PNMR(s) delta-1.67. -1.58:carbon 
magnetic resonance (CDCI3) delta-4.8, -4.6, 11.8, 17.9, 19.6, 19.7. 19.8. 25.7. 39.0, 41.2. 
55.3. 62.5. 62.6. 63.3. 70.0. 70.4. 77.2. 79.9, 84.2. 84.4. 86.1, 94.9. (CDCI3) 111.8, 113.2. 
116.2, 116.4. 123.6. 127.1, 127.9. 128.0. 128.9. 129.9, 134.8, 134.9. 135.8. 140.3. 143.8. 
149.6, 150.6. 150.7. 155.3. 158.6. 163,7. 163.8, calculated-value; 100 1.3882 of 165.5:MS 
m/z M+H, measured value; 1001.3876. 
[0019] 

d [ApT] by no <example 3> N-protecting, d [CpT], d [GpT], solid phase composition of 
TpT 

Although the outline was shown in drawing 2 . each chain length's expanding reaction 
was performed as follows. 

Detritylation: For 3% trichloroacetic acid in CH2CI2, 2mL, and 1 minute 
Washing: CH2CI2 (1 being mL 3 times), CH3CN (1 being mL 3 times) 
Coupling: It is the phosphoramidide (20micromol) of each nucleotide in CH3CN 
(200microL), and HOBt (12.5mh, 40micromol) in CH3CN (200microL). and is for 1 
minute. 

Washing: CH2CN (1 being mL 3 times) 

Coupling: It is the phosphoramidide (20micromol) of each nucleotide in CH3CN 
(200microL), and HOBt (12.5mh. 40micromol) in CH3CN (200microL). and is for 1 
minute. 

Washing: CH2CN (1 being mL 3 times) 

Oxidization: For 12 of 0.1 M. pyridine-water (9/1. v/v). and 2 minutes 

Washing: A pyridine (1 being mL 3 times). CH2CN (1 being mL 3 times), CH2CI2 (1 

being mL 3 times) 

By processing for 1 minute with 3% trichloroacetic acid after chain length's expanding 
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reaction and in CH2CI2 (2mL), the DMTr radical was removed and resin was washed 
by CH2CI2 (it is 3 times at ImL). and CH3CN (it is 3 times at ImL). Oligomer was 
processed for 40 minutes in dark NH3 water solution (SOOmicroL), and performed 
desorption from deprotection and polymer support. Polymer support was removed by 
filtration and washed by CH3CN (it is 3 times at ImL). The filtrate was evaporated and 
Opposition HPLC or anion-exchange HPLC refined. 

The yield of d [ApT]. d [CpT]. d [GpT], and TpT was 92%, 94%. 90%. and 92%. 
respectively. 

Moreover, the result depended on MS is as follows, and was mostly in agreement with 
calculated value. 

d [ApT]; calculated value (M+H) 556.1558. measured value 556.1522 

d [CpT]; calculated value (M+H) 532.1445. measured value 532.1443 

d [GpT]; calculated value (M+H) 572.1507, measured value 572.1494 

TpT; calculated value (M+H) 572.1441, measured value 547.1439 

Moreover, as shown in c-f of drawing 3 . the by-product of N-phosphorylation 

derivative did not generate. 

[0020] 

Solid phase composition of d [ApT] using the <example of a comparison> 1 IMT, and d 
[CpT]. 

When compounded by using IMT instead of HOBt like an example 3. as shown in a of 
drawing 3 , and b, the deoxyadenosine and N-phosphorylation derivative of 
deoxycytidine generated with 11% and 8% of yield. 
[0021] 

Solid phase composition of a <example 4> oligonucleotide 

d [AAAAAAT] (7 ****). d [CCCCCCT] (7 ****), and d [CAGTCAGTCAGT] (12 ****) 
were compounded like the example 3. Yield was 48%. 67%. and 36%. and was high yield 
as compared with the old thing, respectively. 

Moreover, the result depended on MS is as follows, and was mostly in agreement with 
calculated value. 

d [AAAAAAT]; calculated value (M-H) 21 19.43, measured value 2119.12 

d [CCCCCCT]; calculated value (M-H) 1975.36, measured value 1975.22 

d [CAGTCAGTCAGT]; calculated value (M-H) 3643.65, measured value 3642.62 

Furthermore, it turned out that an enzyme decomposes the obtained oligonucleotide. 

and the result of having measured each amount of nucleotides by Opposition HPLC is 

as follows, and it has the nucleotide at a fitness rate. 

d[AAAAAAT];dA:T=6.00:0.97 
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d[CCCCCCT];dC:T=6.00:1 .03 

d[CAGTCAGTCAGT];dA:dG:dC:T=l .00:1 .20:0.95:0.94 

Moreover, it turned out that generation of N-phosphorylation by-product is 

suppressed as shown in drawing 4 . 

[0022] 

[Effect of the Invention] 

The oligonucleotide composition with high yield was attained by this invention, without 

needing N-protection. 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the example of this invention in a liquid phase reaction. 
[Drawing 2] Drawing 2 is the example of this invention in solid phase reaction. 
[Drawing 3] Drawing 3 is an HPLG chart which shows the result of an example 3 and 
the example 1 of a comparison. 

[Drawing 4] Drawing 4 is an HPLC chart which shows the result of an example 4. 



[Translation done.] 
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F L , 5 • * ^ F * F U ^ 71/ ( D M T r ) ft L T ffl § o 
[001 0 3 

* 58 Bfl fc ffl n ^ S JS IS ii gij « . 1 - t F n 4^ F U T V - ;b ( H O B t ) T' S 

[001 1 ] 
C ft 1 ] 

40 




I 



OH 



C 0 0 1 2 } 
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~i. 3 m mti^ m ^ ti . H o B t It — i&6f3 ic 0 . s — saa. iif^L<«i~3a«. 

J;t?i(F*L<«i. 5~2. 8^«> ^p>{c<!fSL<i±2~2. 5a«*<fflv^6n§o * 
fe. SfSj^iii: LTli. a^ffl v^ ti § t, © Tfetiff . It H « « *^ flRJ^tfT^'J 
a - h u if 5 c t ^ §o ffSStSo^, 3 <i7 igi^TKIbt- S c fc 

1 D . * X * h U X X x f 5 ci ii T ^ 5 o 
[00 1 3 ] 

30a«> »*L<f±2~20S«. J;»3»^L<{i5~l 5. ^P>{i:»*b<{±8~l 10 
2^«, HOBtfi — iSWtCO. 5 — 4 0a«^ jffSb<ii5~3 5a«, J;t)»$L< 

{iio~3os«, ^e.{c»$L<{ii 5~25^«*^fflt/^e)n5o 

[00 1 4 ] 

. Z-trh^hU;m{cJ:^jft}t. HOB t#ffiTT'©;^>y:/U>'y, T h - h V fl^ m ic 

ja^mi^. 3 ^ mm ic ja ^mit. \f v > m ic :§> mi¥ (o nm^ n v o ccTstsiR^* 

as Lt/^c 
[0015] 

fe^A"!, ifia^tc^Ma^^ALT*:)^ c i: fe. * ^ W © «S H {c $ $ ti S t © 

T- ^ S o 

[0016] 

[ ^ fiJ ] 

© T' « ^ o 

[0017] 

<*i6s^ji> N-^«s{cj:§ d [TpA] mmw 4 (Dmm-^f& 

m 1 iC^ir o IC. ^5v^>'3' -0-d-^X*^75:^^-l'K^*^*:l (2 6 7mg. 0. 
36mmo 1) fej;tf3' -O (t e r t-r^;l'S^;>{^;l/'>'J;l/) 7*^:^^'>T7'y->>' 30 

2 (109mg. 0. 3mmol) (OM-^Vill ^^t^>^ V > (x3) . ^ShyViV (x 
3) . ^^CH2 CC 1 2 (x3) tC<t»)«i«*«lt)jgLTtt7j<tli:b. ISJSCHs CN 
(5mL) icmmi^tco C (DU-^^iC U O B t (97mg. 0. 72mmol) %^iPb 

fco ^©TSiJ'raMjfb, Iz (tfUi^>-*, 9 : 1, v/v. 3mL) OlMiSlffi* 
jg-^t^JtCj^JpLfco ^iST' 2^ Sa^L fc il^f^J^CHCl 3 (5 0mL) i:5%N 
32 S 2 O 3 7icmm OOmL) IC^^Ifftco ^affi^»i6T. 5%Na2 S2 03 7j<^^ 

(30mL) ■v zmmw^LT ?>mi.. Naz SO4 t^^i^L. UBET -^M^-s tc o mm 

^ i/ ^) ij f )]y L. (1 Og) X' . \ % \1 ^} 'J 1/ m ^ 'y - C H C I3 (50 : 50 
-0 : 1 00. v/v) . t (Dm: I % V C H C 1 3 - MeOH (1 00 : 0- 

97:3. v/v)T'i'nThy^7b.ilSSf*4^#t?53-iii%t#rco 40 

x>*3J;t>'CH2 C 1 2 T'^n^n3IslJ^j«$-a-, mmii^ 4 ^mtc (2 80mg. 9 1% 
) o ^ ' PNMR*3<fct;HPLCtCj;0x N-U>^{t:©iiJ5fefiK!^*^^^bTV>:&V^ili: 

'H NMR (CDCI3) <50. 11 (s. 6H), 0. 90 (s. 6H). 1. 40 
(s, 3H). 2. 30-2. 95 (m, 6H). 3. 28-3. 47 (m. 2H). 3 

. 76 (s. 6H), 4. 01-4. 30 (m. 6H). 4. 73 (d. IH. J=2. 

4Hz), 5. 11 (s. IH). 6. 33-6. 52 (m, 4H). 6. 80 (dd. 

4H, J=3. OHz. J=9. OHz). 7. 23-7. 33 (m. 9H), 8. 02 
(d. IH. J=2. 7Hz). 8. 36 (d. IH. J=4. 59Hz) PNM 50 
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[0018] 

<mmm2> n -mumic^^ d [ipc] mmi^ 5 (omm-^m 

|BIi;<0Mc^-r«fc^{c, =^ 3. lyy 3' -0-*;X*nT5:5^-rKg|»#:l (SOCmg 
. 0 . 4 0 3 m m o 1 ) *3 J; t>' 3 ' - O ( t e r t - -f "f- i/ pt- "f- )V iy V fl) -r 4^ v' 
=f-i^y 3 (1 1 6mg. 0. 336mmo 1) (D M-^ ^ ^ V > (x3) . 
;Uxv (x3) . $tmCH 2 C I 2 (x3) tcj;»3«}»**l»?igbT*ll7|<!|^i:L, ^i^C 
H3CN ( 5 m L) icmmLfno CCDrl-^tFfcHOBt (I08mg, 0. 8mmol) 

^mtmi^rco ^Wl-^' 5 ^mmni.. i z (tf'j>'>-7j<x 9:1, v/v, 3mL)<Di 
M^^^s-a-t^jtc^ipLfco m.u-v 2 ^mmwLrc'ik. ti^^ii^^cHc 1 3 (somD 

i:5%Na2 S2 OsXK^gJg (30mL) ic^iffco W^ffl«r*i6T. 5%Na2 O 20 

3 7j<?§fS (30mL) X' 2 mmi^ L . N a z SO4 TlHiSLT^jlL. MffiTT'^fg^-^ 
fco?^i4^i^U*-y;l^:^^A(10g)T', l%tfyi?i/$W'N^-9-V-CHCl3 (5 
0:50-0: 100. v/v), ^©^l%tfUS^V$WCHCl3-MeOH (10 

0 : 0-9 7 : 3. v/v) T'^nvh^^yL, P»i*5^-g-t?:Ji'®^t#fCo k!'J>?i/ 

t?CH2 C I2 ■Vttl'etl 3 mi^mtS . SiS?»5*?#fc (309mg, 92%) o ^ ' 
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ft»{it(M+H) 556. 1 558>SIJ^{1556. 1 522 
tf-»{l(M+H) 532. 1 445.aiJ^M532. 1 443 



AyT^UV^: CH3 CN (200;tL) If©^?^^;^-^F®5^X:^-Wl'7^^^•'1'K (2 
O;imol). CH3CN(200fiL)«f©HOBt (12. 5mh, 40/imol) 

CH2 CN (ImLT'SIs]) 
A<y:/Uvy: CH3 CN (200/iL) cti©^5ii'L'*^H©:j-NX*;;l/75^-1'K (2 
CH3CN(200ML)4'<DHOBt (12. 5mh, 40;imol) 

}$fe}^:CH2CN(lniLT'3lHl) 

mit ■■ 0 . 1M©I2> t;U5^>-7k(9/l, v/v). 2^H 

gtjft:t!U>*>' (lmLT?3llI) . CHg CN (ImLT^SIsI) , CH2 Clg (ImL 10 

T' 3 0) 

CH2CI2 dz m L) fpo) 3 % hv ^ n ummx' I ^mtsim-r ^ 

CiitCit). DMTrS^I^SL. ^tflg^CHa CI2 (ImLT'SIs]) . CH3 CN ( 
ImL-eSlHl) Trft^LfCo ^Udfv-ti. iiNHa/K^rS (500/iL) X 4 0 

CH3 CN (lmLT?3lil) T'l5fe}^Lfco 5 ^ % ^ -li: , jffi*BHPLCS/J:{4^'<:t>' 

^mn p L c ^ K) mmL fzo 

d [ApT], d [CpT], d [GpT], TpT©HX^{±.^n^tl, 92%, 94 
%, 90%v 9 2 %X$>^ rco 

Sfc. M S {c i ^^SSti, J-:^ T ii *) -e »3 . tf S^fit i: « tr — L fco 20 
d [ApT] 
d [CpT] 

d [GpT] ;tf-g[fii(M+H) 572. 1 507.aiJ^ffl572. 1 494 

TpT;itSfi(M + H) 572. 1441,SiJ^ffi547. 1439 

[ 0 0 2 0 ] 

<J±iS[«IJl>IMT*fflV^fcd [ApT] fej;t?d [CpT] ©Hffl^figo 

JISE 0lj3i:|5lflltC HOB tcO^^tJOtclMT^fflV^T-a-fiit^fT-:^ fete?), lascDa, b 
{c^-r<J:d(c. x^4^i^7'-ryi^i/fe<fec;-r;t4^i>i^^i^>ON-U>'SE{t^*#*M 1 
%feJ:r>*8%©iR^l?^figLfCo 30 
[ 0 0 2 1 ] 

<*iis^J 4>:tU=f5Ji7U^^ HcDHffi^^ 

^S£fi«J3i:|H|:mtcLT, d [AAAAAAT] H Mi^) . d [CCCCCCT] (7« 
f*). d [CAGTCAGTCAGT] (12S<4:)*-a-fi!cLfc<,ilX^{±>^n^'n, 4 
8%, 6 7%> 3 6%T'^tl. cn^T«Dt>(D{Cjt««LT;Sl/>lR^Tfeofco 

5 fc, M S fc <fc §iigS{4. Ji^T^Oii !3 T*fe 0 , ti-^fii i: « tr-SSc L iTco 

d [AAAAAAT] :tf-©fit(M-H)2119. 43,a!J^fii2119. 12 
d [CCCCCCT] ;tt»ffi(M-H) 1975. 36,SiJ^fiI1975. 22 
d [CAGTCAGTCAGT] :W-»ffi(M-H) 3643. 65>ffliJ^fii3642. 

6 2 40 

t> 3t)^ O fc o 

d [AAAAAAT] :dA:T = 6. 00:0. 97 

d [CCCCCCT] ;dC:T = 6. 00:i. 03 

d [CAGTCAGTCAGT] ;dA:dG:dC:T=l. 00: l. 20:0. 9 
5:0. 94 

$rc, 04fc^-r<fc^tcN-u:/iE{tiij^fig'B!i©^fig*^fflix.e>nTt>sc:fc3b't>*>ofco 

[ 0 0 2 2 ] 

L^Bn(D%mi 50 
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O o 

[02] 02 a. Hffisisti:^3it5*^iB©fiaj-efe5o 

[033 03 USSfiajS, ttS^fiajltOi^ft^^-rHPLC^-V-h-efeSo 

[043 04 l|j5gfiaj4©!^«*^-rHPLC^-V-hT'*§o 
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